Effect of hyperthermia on the transport of mRNA encoding the extracellular matrix glycoprotein SC1 into Bergmann glial cell processes.
SC1 is an extracellular matrix glycoprotein that is related to the multifunctional protein SPARC. These matricellular members play regulatory roles in modulating cellular interactions. SC1 expression is enriched in the central nervous system during embryonic and postnatal development as well as in the adult brain. In the rat cerebellum, SC1 is expressed at high levels in Bergmann glial cells and their radial fibers which project into the synaptic-rich molecular layer. At specific stages of development and in the adult, SC1 mRNA is selectively transported into cellular processes of these cells. In the present study, we have examined the effect of whole-body hyperthermia on the transport of SC1 mRNA in Bergmann glial cells of the rat cerebellum. Our results show that SC1 mRNA transport is diminished at 10 and 15 h post-hyperthermia, but returns to control levels by 24 h after heat shock. One of the characteristics of a heat shock on cells grown in tissue culture is a collapse of the cytoskeletal network. Intact components of the cytoskeleton are necessary for the transport of mRNA into peripheral processes of cells. However, in vivo hyperthermia does not appear to affect the morphology of the intermediate filament proteins GFAP, vimentin, or the beta-tubulin component of microtubules in Bergmann glial cell processes. During the hyperthermic time course, levels of vimentin protein increase, which is reflected by immunoreactivity of activated astrocytes and microvasculature in cerebellar white matter.